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(54) OPTICAL COUPLER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To lower light loss of an optical 
coupler provided with a bend part for coupling light from a 
light source to light distribution harness. 
SOLUTION: This coupler is composed of an inlet side arm 
12, an outlet side arm 14 and a bent part 16 between these 
arms which are composed of an integral light transparent 
body. The inlet side arm 12 is different in the size of a cross 
sectional direction from the outlet side arm 14 in such a 
manner that the substantially whole of the light directed 
form the inlet side arm 12 to the bent part 16A arrives at 
the outlet side arm 14 and that the rays parallel with the 
central axial line in the longitudinal direction on the inlet 
side are reflected in the bent part 1 6A and are advanced to 
the direction nearly parallel with the central axial line in the 
longitudinal direction on the outlet side. The bent part 66 
may otherwise be composed of a prism and the inlet side 
arm extends from the inlet face 66B of this prism. The 
outlet side arm extends from the outlet face 66C of the 
prism. Either of the inlet face or the outlet face forms a first 
boundary with first members 76, 78 having the refractive index different from the refractive index 
of the prism so that the rays in the prism described above are totally internally reflected form the 
first boundary. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the optical coupling machine for using the non-coherent light from the light source for 
joining together to an optical distribution harness The outlet side arm for supplying light at the entrance- 
side arm for receiving the light from the light source, and the tip of an optical distribution harness, And 
it has the light transmission nature body which the above-mentioned entrance-side arm and the outlet 
side arm have projected from the above-mentioned elbow including an elbow. The above-mentioned 
entrance-side arm has an entrance-side longitudinal direction medial-axis line, and the above-mentioned 
outlet side arm has an outlet side longitudinal direction medial-axis line. These entrance sides and an 
outlet side longitudinal direction medial-axis line cross by the above-mentioned elbow, and are forming 
the elbow flat surface. The cross section [ as opposed to the above-mentioned entrance-side longitudinal 
direction medial-axis line in the above-mentioned entrance-side arm ] is a rectangle. The cross section 
[ as opposed to / the side face of the pair of the above-mentioned entrance-side arm is parallel to the 
above-mentioned elbow flat surface, and / the above-mentioned outlet side longitudinal direction 
medial-axis line ] in a rectangle the above-mentioned outlet side arm ****, The side face of the pair of 
the above-mentioned outlet side arm is parallel to an elbow flat surface. The width of face of the 
direction of the cross section of the side face of the above-mentioned entrance-side arm top Norikazu 
pair in the location near the above-mentioned elbow All reach the above-mentioned outlet side arm 
substantially [ the light dispatched from the above-mentioned entrance-side arm to the above-mentioned 
elbow ]. And so that a beam of light parallel to the above-mentioned entrance-side longitudinal direction 
medial-axis line may be reflected in the above-mentioned elbow and it may progress to the sense almost 
parallel to the above-mentioned outlet side longitudinal direction medial-axis line The optical coupling 
machine characterized by what is set to the dimension smaller than the width of face of the direction of 
the cross section of the side face of the above-mentioned outlet side arm top Norikazu pair in the 
location near the above-mentioned elbow. 

[Claim 2] The above-mentioned elbow is an optical coupling machine according to claim 1 which has 
the configuration which forms the knee of a non-right angle or a right angle between the above- 
mentioned entrance-side longitudinal direction medial-axis line and the above-mentioned outlet side 
longitudinal direction medial-axis line. 

[Claim 3] The width of face of the direction of the cross section of the side face of the above-mentioned 
outlet side arm top Norikazu pair is an optical coupling machine [ almost equal to the value which 
carried out the multiplication of the width of face of the direction of the cross section of the side face of 
the above-mentioned entrance-side arm top Norikazu pair to the sum which applied the value of 1 to the 
tangent of the maximum include angle to the above-mentioned outlet side longitudinal direction medial- 
axis line of the light which progresses the inside of the above-mentioned outlet side arm ] according to 
claim 2. 

[Claim 4] Either [ at least ] the above-mentioned entrance side or an outlet side arm is the optical 
coupling machine according to claim 1 with which the taper is attached along with the longitudinal 
direction medial-axis line. 
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[Claim 5] In the optical coupling system for combining the non-coherent light from the light source to 
an optical distribution harness An optical coupling machine given in the light source of non-coherent 
light, claim 1, or any 1 term of 5, The optical coupling system characterized by it being far apart, being 
arranged from the image content plate which adjoined the outgoing end of the above-mentioned outlet 
side arm, and has been arranged at the list, and this image content plate, and having the distribution 
harness containing the projection lens for projecting the image on this image content plate to another 
location. 

[Claim 6] In the optical coupling machine for using the non-coherent light from the light source for 
joining together to an optical distribution harness The light transmission nature body containing the 
outlet side arm for supplying light to the entrance-side arm for receiving the light from the light source, 
and the tip of an optical distribution harness, Have the elbow constituted from prism by the list and the 
above-mentioned entrance-side arm has the rectangular cross section along with the longitudinal 
direction medial-axis line. Moreover, the above-mentioned outlet side arm has the rectangular cross 
section along with the longitudinal direction medial-axis line, the above-mentioned prism — a pair — 
****-- an parallel field and the inlet-port side which is not parallel to the field of these pairs in a list — 
Had an outlet side and the 3rd page and the above-mentioned entrance-side arm is extended from the 
inlet-port side of the above-mentioned prism. The above-mentioned outlet side arm is extended from the 
outlet side of the above-mentioned prism. Moreover, either the inlet-port side of the above-mentioned 
prism or an outlet side The optical coupling machine characterized by forming the 1st member and 1st 
interface with a different refractive index from the refractive index of the above-mentioned prism, and 
carrying out total internal reflection of the beam of light in the above-mentioned prism from the 1st 
interface of the above by this. 

[Claim 7] For the refractive index of the above-mentioned prism, another side of the inlet-port side of 
the above-mentioned prism and an outlet side is an optical coupling machine according to claim 6 with 
which the 2nd member and 2nd interface with a different refractive index are formed, and total internal 
reflection of the beam of light in the above-mentioned prism is carried out from the 2nd interface of the 
above by this. 

[Claim 8] The above-mentioned elbow is an optical coupling machine according to claim 6 which has 
the configuration which forms the knee of a non-right angle or a right angle between the above- 
mentioned entrance-side arm and the above-mentioned outlet side arm. 

[Claim 9] Either [ at least ] the above-mentioned entrance side or an outlet side arm is the optical 
coupling machine according to claim 6 with which the taper is attached along with the longitudinal 
direction medial-axis line. 

[Claim 10] The include angle of the knee formed between each longitudinal direction medial-axis line of 
the refractive index of the ingredient which forms the above-mentioned prism, the above-mentioned 
entrance side, and an outlet side arm is an optical coupling machine according to claim 6 chosen so that 
total internal reflection of almost all the beams of light reflected from the 3rd above-mentioned page 
inside the above-mentioned prism may be carried out by the 3rd above-mentioned page. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] About an optical coupling machine and an optical coupling system for this 
invention to combine the source of non-coherent light with an optical distribution harness, since an 
optical coupling machine increases mixing of light, a cross section is a polygon, and in order to make it 
a compact, the bend, i.e., a knee, is prepared. Furthermore, this invention relates to making into min loss 
of the light which passes along an elbow in such an optical coupling machine and an optical coupling 
system in detail. 
[0002] 

[Description of the Prior Art] The optical coupling system using a polygon optical coupling machine is 
known, for example, is indicated by the U.S. Pat. No. 5,341,445 specification. According to this United 
States patent, in response to the light from the high brightness light source, in order to send out light to 
an optical distribution harness, an optical coupling machine is used, and sending light to a remote optical 
element from this optical distribution harness is indicated. The optical coupling machine whose cross 
section is a polygon, for example, a square, a rectangle, a triangle, or a hexagon is indicated by 
especially this United States patent. After the light from the source of non-coherent light goes into the 
inlet-port edge of a polygon coupler and is fully mixed inside, it comes out of an outlet edge, and it is 
sent into the optical distribution harness for distributing to an output optical element (namely, remote 
optical equipment). Thus, the fully mixed light turns into light with uniform color and optical 
reinforcement which are needed for many lighting applications. 

[0003] If the polygon coupler indicated by the above-mentioned U.S. Pat. No. 5,341,445 specification is 
used, when the die length of this coupler is long enough, a photomixing can be attained to desirable 
extent. For example, when using a coupler for a photograph slide projector or a video projector, a 
coupler in the air can attain the photomixing of this request with a square with the die-length pair cross- 
section ratio of 7 to 1 . In this case, supposing the coupler is extended straightly, the overall length of a 
slide or a video projector will become long corresponding to it. 

[0004] The one approach of shortening the die length of a coupler is preparing a knee (for example, 90 
degrees) in a coupler. For example, the early way that a knee is prepared in a square coupler is forming 
the elbow which offered a square entrance side and a square outlet side arm. However, the permeability 
of such a light of a coupler is worse than an expected thing by the optical loss in an elbow. 
[0005] 

[Problem(s) to be Solved by the Invention] Therefore, the purpose of this invention is offering the 
optical coupling system using the rectangular optical coupling machine and such a rectangular coupler 
which prepared the knee for combining light from the light source to an optical distribution harness 
much more more efficiently than an above-mentioned way. 
[0006] 

[Means for Solving the Problem] In one mode of this invention, the coupler which prepared, the bend, 
i.e., the knee, for using it for combining light from the light source to an optical distribution harness, is 
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offered. This coupler has a light transmission nature body, and this light transmission nature body 
contains the outlet side arm for supplying light at the entrance-side arm for receiving the light from the 
light source, and the tip of an optical distribution harness. A light transmission nature body contains 
further the elbow which an above-mentioned entrance side and an above-mentioned outlet side arm 
project from there. An entrance side and an outlet side arm have an entrance-side longitudinal direction 
medial-axis line and an outlet side longitudinal direction medial-axis line, respectively, and these axes 
cross by the elbow and form an elbow flat surface. The cross section [ as opposed to an entrance-side 
longitudinal direction medial-axis line in an entrance-side arm ] is a rectangle. The side face of the pair 
of an entrance-side arm is parallel to an elbow flat surface. The cross section [ as opposed to an outlet 
side longitudinal direction medial-axis line in an outlet side arm ] is a rectangle. The side face of the pair 
of an outlet side arm is parallel to an elbow flat surface. It is set to the dimension smaller than the width 
of face of the crossing direction of the side face of the pair of the outlet side arm in the location near an 
elbow so that an outlet side arm is reached, and a beam of light parallel to an entrance-side longitudinal 
direction medial-axis line may be reflected in an elbow and all may progress to the sense almost parallel 
to an outlet side longitudinal direction medial-axis line substantially [ the light to which the width of 
face of the crossing direction of the side face of the pair of the entrance- side arm in the location near an 
elbow was dispatched from the entrance-side arm to the elbow ]. The above-mentioned coupler is 
incorporable into an optical coupling system including the source of non-coherent light. 
[0007] In another mode of this invention, the coupler which prepared the knee for using the non- 
coherent light from the light source for joining together to an optical distribution harness is offered. This 
coupler includes the light transmission nature body which has an outlet side arm for supplying light to 
the entrance-side arm for receiving the light from the light source, and the tip of an optical distribution 
harness. Each of an entrance side and an outlet side arm has the rectangular cross section along with the 
longitudinal direction medial-axis line by which the arm is related, the elbow which consisted of prism 
prepares ~ having - this prism - a pair — **** — it has the inlet-port side which is not parallel to the 
field of these pairs, an outlet side, and the 3rd page in an parallel field and a list. The entrance-side arm 
is extended from the inlet-port side of prism, and the outlet side arm is extended from the outlet side of 
prism. Either the inlet-port side of prism or an outlet side forms the 1st member and 1st interface with a 
different refractive index from the refractive index of prism, and, thereby, internal reflection (total 
internal reflection) of the beam of light in prism is completely carried out from the 1st interface. 
[0008] The purpose and advantage of the above of this invention and others will become clear from 
explanation of the following which referred to the attached drawing. In the drawing, the same reference 
number is attached to the same components through the complete diagram. 
[0009] 

[Embodiment of the Invention] Although vocabulary like a "top", the "bottom", the "left", and the 
"right" is used for convenience in the following explanation, these should care about the thing which 
should interpret as limitation and out of which it does not come. In order to enable it to understand much 
more well the optical coupling machine of this invention which attains high optical effectiveness, the 
conventional coupler 10 whose effectiveness as first shown in drawing 1 is not good is explained. 
Drawing 1 shows the plan of a coupler 10 and this coupler 10 has the entrance-side arm 14 for receiving 
light from the light source (not shown), the outlet side arm 14 which outputs light to an optical 
distribution harness (not shown), and the elbow 16 which attains the knee of 90 degrees. 
[0010] The front view of inlet-port field 12A of an entrance-side arm is shown in drawing 2 A, and the 
front view of outlet field 14A of an outlet side arm is shown in drawing 2 B. These fields are squares as 
shown in drawing 2 , and they have the equal dimension mutually. A coupler 10 has the internal 
reflection sides 13 and 15 shown in drawing 2 with a broken line, when it is hollow. When a coupler 10 
is a transparent solid solid-state, instead, the internal reflection sides 13 and 15 do not exist. 
[001 1] As shown in drawing 2 , mixing of the light which passes along a coupler like a publication on 
the U.S. Pat. No. 5,341,445 specifications of for example, the above-shown by inlet-port field 12A and 
outlet field 14A (they being the remaining parts of an entrance-side arm and an outlet side arm to a list) 
being squares becomes easy. When mixing of light increases, the alignment of the light which the 
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homogeneity of output luminous intensity and a color increases, therefore is combined with a coupler 
becomes not much important less. 

[0012] It is required to increase the die length of a coupler 7 times depending on an application with 
several times, for example, the photograph slide projector, or the video projector of a cross-section 
dimension of a coupler. In order to make small magnitude of such a bulky photograph slide projector or 
a video projector, it is desirable to form an elbow 16 and to use a coupler 10 as a compact. Although the 
include angle of a knee is 90 degrees like illustration usually, other include angles can also be used. 
[0013] In case an elbow 16 is formed, field 16A of the shape of a mirror plane of 45 degrees is prepared, 
and the field of the shape of this mirror plane reflects the beam of light 20 which progresses along with 
the longitudinal direction medial-axis line (not shown) of the entrance-side arm 12 at a point 21, and is 
made to advance it upward along with the longitudinal direction medial-axis line (not shown) of the 
outlet side arm 14. Moreover, it is desirable to make an include angle and to also pass another beam of 
light 22 which enters (namely, aslant) to an outlet side arm to the longitudinal direction medial-axis line 
of the entrance-side arm 12. However, the beam of light 22 (include angles 24A and 24B are equal) 
reflected from mirror plane-like field 16A at the point 23 is reflected in the direction of inlet-port field 
12A of the entrance-side arm 12 backward at a point 25. Thus, if a beam of light 22 cannot pass to the 
outlet side arm 14, the optical effectiveness of a coupler 10 will fall and the optical output from the 
outlet side arm 14 will decrease. 

[0014] The 1st example of this invention is shown in drawing 3 . The coupler 10 of drawing 3 has the 
entrance-side arm 12 for receiving light, the outlet side arm 14, and the elbow 16 that attains a knee like 
90 degrees like the coupler 10 of drawing 1 . Like drawing 2 , the front view of inlet-port field 12A of 
the entrance-side arm 12 is shown in drawing 4 A, and the front view of outlet field 14A of the outlet 
side arm 14 is shown in drawing 4 B. In this example, the dimension of inlet-port field 12A is smaller 
than the dimension of an outlet field. That is, although the dimensions D2 and D4 to which an inlet port 
and an outlet field correspond are equal, the dimension Dl of an inlet-port field is smaller than the 
dimension D3 to which an outlet field corresponds. In order to change such a dimension, the dimension 
of the side face of the pair of the entrance-side arm 12 parallel to the flat surface (not shown) formed as 
resemble the crossover of each longitudinal direction medial-axis line (not shown) of an entrance side 
and the outlet side arms 12 and 14 is made small. The detail of reduction of such a dimension is 
explained below. 

[0015] In the example shown in drawing 3 and drawing 4 , the outlet side arm 14 has the cross section 
where a square is uniform along with the longitudinal direction medial-axis line, and that of the 
dimensions D3 and D4 of drawing 4 B is equal. However, such dimensions differ mutually, i.e., the 
cross section of the outlet side arm 14 may be a rectangle. Furthermore, the entrance-side arm 12 is 
shown in drawi ng 3 and drawing 4 along with the die length as what has the cross section uniform in a 
rectangle. Instead, an entrance-side arm may be a square. Furthermore, both an inlet port, and outlet side 
both [ one side or ] 12 and 14 can attach a taper, in order to attain the conversion in area from the 
include angle of light along with the die length as it is rather known by this contractor rather than 
uniform. In such include-angle-area conversion, in consideration of a single entrance side or an outlet 
side arm, an include angle is expressed to the longitudinal direction axis of the arm, and area expresses 
the cross sectional area of each light in the inlet port and outlet part of the arm. Especially, when big 
include-angle-area conversion is desirable, each taper can be formed so that a compound paraboloidal 
reflector may be made according to the non-imaging optical technique known for the technical field 
concerned. 

[0016] When drawing 3 is referred to again, although the broken line 28 existed in the entrance-side arm 
12 of drawing 1 , drawing 3 shows the removed part. A decreased part until it carries out to the range Dl 
of this removal part, i.e., the dimension of the entrance-side arm shown in drawing 4 A, is decided by 
the target to make it all beams of light penetrate the inside of a coupler from inlet-port field 12A to 
outlet field 14A. Thereby, it is reflected the point 32 in the outlet side arm 14, passes along the beam of 
light 30 which reached the point 31 of field 16A of the shape of a mirror plane of 45 degrees upward, 
and it is left from outlet field 14 A. What is necessary is just to use geometry, in order to determine the 
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dimension Dl reduced compared with the dimension D3 ( drawing 4 B) of the outlet side arm 14, when 
the beam of light expresses the light from which the direction has shifted [ axis / of the entrance-side 
arm 12 / longitudinal direction ] at the maximum include angle 34. For example, when preparing the 
bending section of 90 degrees in a coupler, it is D1=D3 [1+ (tangent of an include angle 34)]. 
[0017] Drawin g 5 shows the adjacent part of the bending section 16 and the entrance side of a coupler 
10, and the outlet side arms 12 and 14 to the detail. It is shown in drawing that the so-called separate 
backup mirror 40 is attached on field 16A across an elbow. The direction where it uses the backup 
mirror 40 rather than hollow when a coupler is the configuration of a solid is more desirable than field 
16 A of the shape of a mirror plane of the above-mentioned example. The reason is that the thin air space 
which exists between field 16A and a mirror 40 carries out total internal reflection of many of light 
which reaches field 16A within an elbow 16. Unlike direction modification without such loss, about 1/3 
of the light which reaches field 16A has the include angle which passes out of field 16A and is reflected 
by the backup mirror, consequently produces the mirror absorption optical loss whose 1/3 of light is 
about 10%. 

[0018] Drawin g 6 shows another coupler 10, the inlet-port field 12A is a square as shown in drawin g 7 
A, and outlet field 14A is a rectangle as shown in drawing 7 B. In order to use it for projecting a 
photograph slide or the video image from a liquid crystal display (not shown), the aspect ratio of D4 is 
1 .3:1 typically three pairs of dimensions D of drawin g 7 B. The decision of the dimension Dl ( drawing 
7 A) of the entrance-side arm 12 to the dimension D3 ( drawing 7 B) of the outlet side arm 14 can be 
made by the same approach as having mentioned above about the decision of the same dimension about 
drawing 3 and the example of 4. 

[0019] Drawing 8 and 9 show the plan and side elevation of an optical coupling system which use 
drawing 6 and the coupler of 7, respectively. In the container 42, through the mirror 45 shown at 
drawing 9 , the coupler 10 is arranged so that the light from the light source 44 may be received with the 
entrance-side arm 12. By passing a coupler 10, the light by which the photomixing was carried out to 
altitude passes the image content plate 46, and, subsequently is dispatched to the optical equipment for a 
display (for example, screen for projection) through a projection lens 48. In the case of being special, the 
image content plate 46 is completely transparent, and a system is used in order to project light with a 
certain uniform area. 

[0020] Drawing 10 shows the optical coupling machine 10 containing the elbow 16 with the knee 50 of 
120 degrees, i.e., an include angle. As the general Ruhr, field 16A of an elbow is arranged at an angle of 
[ 25 ] the one half of an include angle 50. The relation between the dimension Dl of the entrance-side 
arm 12 and the dimension D3 of the outlet side arm 14 can be determined by the same approach as 
having mentioned above about the decision of the same dimension about drawing 3 and the example of 
4. In the case of the include angle 50 of 120 degrees of illustration, a dimension D3 is about 4 times the 
dimension Dl. When an include angle 50 is still larger, a dimension D3 becomes still larger to a 
dimension Dl. 

[0021] The dimension D3 of the outlet side arm 14 of drawin g 1 1 is the same as the dimension Dl of the 
entrance-side arm 12, and the special case where it is made for all the beams of light sent to the 
entrance-side arm 12 to pass to the outlet side arm 14 is shown. When [ this ] special, the include angle 
50 of a knee is 60 degrees. When an include angle exceeds 60 degrees, a dimension D3 becomes larger 
than a dimension Dl like the above-mentioned example of this invention. 

[0022] Subsequently, other approaches of forming a knee are explained to an optical coupling machine 
with reference to drawing after drawing 12 . Drawing 12 shows the conventional coupler 60 containing 
the entrance-side arm 62, the outlet side arm 64, and the elbow 66 with mirror plane-like field 66A. The 
entrance-side arm 62 and the outlet side arm 64 may have the edges 62 A and 64A (not shown in 
drawing 12 ) of the square of equal magnitude, respectively as shown in drawing 13 A and 13B, 
respectively. There are internal reflection sides 63 and 65 shown in drawing 13 A and 13B with the 
broken line when a coupler 60 is hollow, on the other hand when a coupler 60 is a solid, an internal 
reflection side does not exist. 

[0023] It is reflected the point 71 on mirror plane-like field 66A, and, as for a beam of light 70, return 
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and this express loss of light to the direction of the entrance-side arm 62 as shown in drawing 12 . 
Moreover, a beam of light 72 passes through an elbow 66 directly, and leaves it from the outlet side arm 
64 at a point 73. This is because the include angle 74 which a beam of light makes to the longitudinal 
direction medial-axis line 75 of the outlet side arm 64 is too large and the internal reflection (total 
internal reflection) of the beam of light cannot be completely carried out inside the outlet side arm 64 at 
a point 73. 

[0024] Drawing 14 shows the coupler 60 by this invention which avoided the optical loss in the 
conventional coupler of above-mentioned drawing 12 . An elbow 66 consists of prism by which all the 
fields were polished, and if the field 66A is a request so that it may state below, it is made from drawing 
14 by the mirror plane. An elbow (namely, prism) 66 has rightward field 66C for letting light pass to 
upward field 66B for receiving light from the entrance-side arm 62, and the outlet side arm 64. The 
entrance-side arm 62 and the outlet side arm 64 may have the edges 62A and 64A (not shown in 
drawing JA ) of the rectangle of equal magnitude, respectively as shown in drawin g 15 A and 15B, 
respectively. However, these edges may be squares. There are internal reflection sides 63 and 65 shown 
in draw ing 15 A and 15B with the broken line when a coupler 60 is hollow, on the other hand when a 
coupler 60 is a solid, an internal reflection side does not exist. 

[0025] If it explains again with reference to drawing 14 , the member 76 with a different refractive index 
from the refractive index of prism adjoins upward field 66B of prism. The member 78 which similarly 
has a different refractive index from prism adjoins rightward field 66C of prism. Members 76 and 78 are 
air, water, and a desirable member with a refractive index lower than water, for example, manganese 
fluoride. Manganese fluoride is joined to an inlet port and an outlet side arm by the optical adhesives 
which a refractive index adjusts with manganese fluoride. When the refractive indexes of prism and 
members 76 and 78 differ, the beam of light 70 which entered in prism can be reflected by point 71 A by 
either of the total internal reflection within mirror plane-like field 66A or (preferably) prism. After total 
internal reflection is again carried out by point 71 B in prism, a beam of light 70 is left to the outlet side 
arm 64, when the include angle included in field 66C of prism is larger than the maximum-permissible 
include angle for total internal reflection, similarly, total internal reflection of the beam of light 72 which 
entered in prism is carried out by point 73 A in prism ~ having ~ mirror plane-like field 66A — point 
73 B — reflection ~ total internal reflection is carried out preferably and it goes away to the outlet side 
arm 64. 

[0026] As for prism 66, it is desirable that it is triangular prism as shown in drawing 14 . In order to 
make loss of the light in the case of reflection within prism into min, all the fields of prism should be 
ground and, as for beveling of the angle (comer) of prism, avoiding is desirable. Although it is optimal 
to make it the same dimension and the same configuration as for an entrance side and an outlet side arm, 
when loss of the light accompanying modification is not so severe, a dimension and a configuration may 
be changed so that it may be different from each other. Furthermore, two or more outlet side arm or two 
or more entrance-side arms like a bundle (not shown) of four outlet side arms may be used to single 
prism. Furthermore, you may make it supply light to the prism of plurality (two [ for example, ]) from a 
single entrance-side arm. For example, if two or more prism is accumulated, namely, it explains with 
reference to drawing 14 , another prism (not shown) will be piled up under prism 66 (or on), the outlet 
side of this another prism will be arranged leftward, and another outlet side arm (not shown) will be 
arranged to this outlet side. 

[0027] Drawing 16 shows roughly signs that light is sent to the optical equipment 84 for a display 
through a coupler 60 and the optical distribution harness 82 from the light source 80. The detail of a 
suitable optical distribution harness is clear to this contractor, for example, refer to the U.S. Pat. No. 
5,341,445 specification shown above for it. An optical distribution harness consists of bundles (not 
shown) of an optical light pipe. Moreover, as another example, an optical distribution harness consists of 
a photograph slide for modulating light and sending to optical equipment for a display like the screen for 
projection (not shown), and a projection lens (not shown). 

[0028] Drawing 1 7 shows the desirable configuration of prism 66. A mirror plane-like reflector can be 
established on field 66A across prism. As for it, it is desirable that it is the so-called separate backup 
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mirror 40 attached in prism so that the interface of air might be produced between prism. This is for 
reducing loss of light, as explained above in relation to drawing 5 . As for the fields 66B and 66C of 
prism, it is desirable to cover with members 76 and 78 of a low refractive index like magnesium fluoride 
which was described above. In this case, the optical adhesives of a low refractive index for adjustment 
are used, and the edge of an entrance side and the outlet side arms 62 and 64 can be joined to members 
76 and 78 ( drawing 14 ; when it is a solid). This reduces the optical loss produced when a beam of light 
is refracted from one member to another member. When members 76 and 78 consist of air and it is solid 
arm [ an entrance side and an outlet side arm ] glass, in case 4% of optical loss arises generally in case 
light is refracted from an entrance-side arm to air 76, and light is refracted from air 76 to the prism of 
glass, the same loss arises and two corresponding loss arises in relation to the refraction at the time of 
going away from the refraction at the time of going into a member 78 further, and a member 78. 
Thereby, a total of 16% of optical loss arises. By using magnesium fluoride, as mentioned above, the 
loss in each refraction becomes about 1.5%, and total loss is reduced to about 6%. 
[0029] Drawing 18 shows deformation of this invention and a coupler 60 contains the outlet side arm 64 
without still more desirable outlet side arm 64 1 with a taper and a taper in this case including the 
entrance-side arm 62 without entrance-side arm 62 1 with a taper and a taper. The taper of an entrance 
side with a taper and outlet side arm 62 f , and 64' attains include-angle-area conversion of light as known 
for the technical field concerned. Considering a single entrance side or an outlet side arm, an include 
angle is an include angle to the longitudinal direction axis of that arm section, and area expresses the 
cross sectional area of each light of the inlet-port part of an arm with a taper, and an outlet part with this 
conversion. When big include-angle-area conversion is desirable, it may be made for each taper to form 
especially the compound paraboloidal reflector made according to the non-imaging optical technique 
which is a technique known for the field concerned. In the mode of such operation, without essentially 
producing optical loss, more beams of light are oriented so that total internal reflection may be carried 
out from field 66A within prism. On the other hand, when a beam of light separates and is reflected from 
mirror plane-like field 66 A, 5 thru/or 10% of optical loss arise. 

[0030] Next, the optimal alignment of prism to an entrance side and an outlet side arm is considered 
with reference to drawin g 19 thru/or 21 . These drawings are related when the include angles 89 of an 
elbow are a right angle, an acute angle, and an obtuse angle. Supposing the interface 91 between an 
entrance-side arm and prism is transparent when it looks into the entrance-side arm 62 from the direction 
of an arrow head 90 if it explains with reference to drawing 19 , only the interior of the entrance-side 
arm 62 and mirror 66A should be seen. When it looks into the outlet side arm 64 from the direction of 
an arrow head 92, supposing similarly the interface 93 between an outlet side arm and prism is 
transparent, only the interior of the outlet side arm 64 and mirror 66A should be seen. The same 
procedure is applied also when dra wing 20 , the acute angle of 21, and an obtuse angle have include- 
angle 89. 

[0031] As mentioned above, although this invention was explained about the specific example, to this 
contractor, I will consider many modification and deformation. Therefore, please understand that the 
claim is indicated to include such all modification and deformation included in the range and the 
meaning of this invention. 
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